We focus on aspects of health changes, the importance of cohort effects, age related health changes and the effect of labour market status and work history on health. We moreover assess the relative importance of gradual changes and sudden shocks in health changes and the role of work status on the likelihood of experiencing a health shock. A fixed effect panel data model is estimated on two waves of a survey of Dutch elderly. We find strong differences in health outcomes for different age cohorts and gender. We also find that health deteriorates with employment and labour market history. ©
INTRODUCTION
Life expectancy is known to increase steadily over time. Dutch males born in 1900 had a life expectancy of 55 whereas younger cohorts born in the 1980s are expected to live 74 years. The Dutch Central Bureau of Statistics (1989) predicts that elderly males of 50 years and older will increase from 25% of the male population to 34% between 1990 and 2020. Females in the same age bracket will go from 30 to 38% of female population in the same 20 year period. This trend of 'greying' compounded by the long-term reduction in labour force participation of the elderly is expected to lead to major social problems in the near future.
With respect to labour force participation of the elderly, substantial attention has been given to the interrelation between health and retirement behaviour. It is generally believed that health has a dominant effect on retirement behaviour and that individual decisions regarding labour market status and health are jointly determined. This effectively means that labour market status is expected to have a direct and/or indirect effect on health and that health in turn also determines labour market status. This paper focuses on the effect of (changes in) labour market status on health.
Individual health is a dynamic concept. Health may gradually change with age and (unforeseen) events may have a sudden impact on one's health. Labour market status may play an important role in this as it is conceivable that the rate at which health changes with age may differ across labour market states. For instance, aspects of work may affect one's health and therefore cause health to deteriorate faster over time for individuals at work. Or it may even be the case that inactivity causes bad health. Individuals may experience health shocks due to the onset of (chronic) diseases or people may simply be involved in an accident. The likelihood of the occurrence of such shocks may depend on age, work status and notably on work environment and working conditions.
The present contribution focuses on aspects of health changes, the role of age related health changes and the effect of labour market status on these. We moreover assess the relative importance of gradual changes in and sudden shocks to health and the role of work status on the likelihood of experiencing a health shock.
The issue is of great policy relevance. Health and productivity are strongly related and policies to fight early withdrawal from the labour force aim at postponing retirement by increasing the mandatory retirement age and restricting opportunities or increasing costs of early outflow for workers and firms. Moreover, health care expenditures directly depend upon the health condition of the population. As a consequence, with the greying of the population, substantial increases in the demand for health care are expected. It is therefore of central importance to assess the effect of work on health outcomes and to know how health changes with age and whether these health profiles differ across age cohorts.
The next section discusses aspects of our data, some definitions of the health measures that we use and a preliminary analysis. It is argued that results from simple cross-sectional analyses of health are misleading owing to the endogenous nature of included regressors such as labour market status and work history. A model that accounts for the endogeneity of labour market status and labour market history is presented in the subsequent section. The empirical implementation of the model and estimation results are then presented, followed by the conclusion.
DATA
Data were obtained from the first two waves of the CERRA panel survey. The CERRA panel survey is a Dutch survey that is designed specifically for the analysis of health and retirement issues and resembles the well known Health and Retirement Survey (HRS) of the Michigan Survey Centre. The first wave was held in the autumn of 1993 and consisted of 4727 households in which the head of the household was between 43 and 63 years of age. In each household both the head and partner, if available, were interviewed. Extensive information was obtained on labour market status, sources of income, labour market history, housing, health and a variety of socio-economic variables.
In the autumn of 1995, the same respondents were contacted for a second interview. Approximately 74% of the first wave respondents participated in the second wave, which resulted in approximately 3500 households. The second wave primarily focused on the changes in labour market status, income, health status and other socio-economic variables that might have occurred in the 2 year interval.
In our analyses we focus on changes in health status between October 1993 (wave I) and October 1995 (wave II). The data contain self-assessed health measures referring to general health status and self-assessed health associated with work. Furthermore, the data contain more objective measures of health status such as the number of doctor visits, responses to the well known IADL question and individual responses to the Hopkins Symptom Checklist (HSCL). In addition to this information, the survey has information on changes in health status between the two survey dates. The respondents were asked whether sudden changes in their health condition had occurred during the 2 year time span. Moreover, the causes of sudden health changes and information on the timing of the health shocks were recorded. In our analyses we use the HSCL measures from both waves of our survey and the information on the occurrence of a health shock between the two interview dates.
There is a substantive literature on biases in subjective health measures (see, for instance, Bazzoli, 1 Anderson and Burkhauser, 2 Stern, 3 Bound 4 and Kerkhofs and Lindeboom. 5 It is argued that responses concerning health may depend upon labour market status, due to economic incentives or that responses are adapted to conform to social norms. These biases may consequently seriously distort parameter estimates in behavioural models for the relationship between labour market status and health. Therefore, these well known subjective measures will not be used in our analyses.
The HSCL is a validated objective test of general health used in the medical sciences to assess the psychoneurotic and somatic pathology of patients. The test, consisting of 57 items, is known to have an excellent rate of internal consistency, meaning that the test results are highly correlated with objective medical reports on the patients' health status. The answers to these 57 items result in a mental score, a physical score and a total health score. The advantage of this HSCL measure over subjectively, selfassessed health measures is that it is free of reporting errors that may depend upon state.
Note that the information on the occurrence of a health shock between the two interview dates can also be subject to the same criticism of the subjective health measures above. The issue of (state dependent) reporting errors is that people may exaggerate the extent of health problems. We feel that the relevance of state dependent reporting errors is less serious in this question as it concentrates on whether or not sudden changes in health conditions have occurred, regardless of the size of the health shocks. The degree of health changes is obtained from the HSCL measures in 1993 and 1995.
The sample includes only heads of households. In Tables A1-A3 in Appendix A we present some descriptives. Table A1 reports means of the main variables that will be used in the analyses. Table  A2 provides direct information on the total (untransformed) HSCL scores of 1993 by labour market status and age group. Low HSCL scores are associated with good health. Early Retirees seem to be healthier than others, whereas Disabled are by far the least healthy. Health varies over age, but the pattern appears to be at variance with a priori expectations. For employed workers (wage earners), for instance, health is worst for age category 2 (age ε [51,55]) and improves thereafter. There is a similar pattern for the Disabled and the Unemployed, which makes it hard to relate this pattern to differences in work status. The last column of Table A2 reports the averages of changes in health status between the two waves of our survey. Health deteriorates over time for each of the labour market states. This hints that the age pattern implied by the first four columns of Table A2 represents age cohort effects rather than pure age effects. Table A3 . Employed wage earners, SelfEmployed and Early Retirees are healthier, whereas the Disabled are unhealthier. Lagged labour market status and the number of months worked in the past 2, 5 and 10 years are included to capture effects of labour market history on health outcomes. The overall picture that emerges from these simple regression results is that working improves health. Alternatively, the results could also reflect that those in good health are able to perform work and that health problems lead to withdrawal from the labour force. The large literature on retirement behaviour seems to suggest that the causality may also run from health to work status or that health and work status are related through unobservables. In fact, the main conclusion from the large retirement literature is that health has an important effect on retirement behaviour and that in assessing the effect of health on retirement behaviour, the endogenous nature of health has to be taken into account. This would imply that the assumption of exogeneity of the included regressors is violated in the health level equation and suggests that the results reported in Table A3 should not be taken too seriously. To assess the effect of work status on health, alternative estimation procedures are required that take the endogenous interrelation between these variables into account. This will be discussed in the next section.
THE MODEL
Our main interest is in the effect of age and labour market status on changes in health. Labour market outcomes and health status may be jointly determined. There may be direct (causal) effects that run from labour market status to health. For example, stress associated with work may cause health to deteriorate faster over time or inactivity in itself may cause bad health. On the other hand, health and labour market status may be endogenously related through unobserved factors. In the context of a life cycle model, for instance, decisions regarding health and labour market are jointly taken. Those with intrinsic low rates of time preference may be more inclined to invest in future labour market positions and health than those with higher time discount rates, causing labour market status and health to be related at even more advanced ages (see, e.g., Fuchs 6 ). An individual's health condition may change gradually over time or sudden events may happen that cause health to deteriorate or improve. Individuals may experience health shocks due to the onset of (chronic) diseases or people may be simply involved in an accident. The likelihood of the occurrence of such shocks may depend on age, work status and notably on work environment and working conditions.
In line with this, we can construct an equation that (omitting an index for individual variation) relates health (h t ) to a function of labour market status f 1 (L t ), a function of health shocks that may have occurred in the period preceding t [i.e. (t-1,t)], f 2 (S t ) and a vector of exogenous variables (X t ):
ε t is an iid error term that is independent of f 1 (L t ), f 2 (S t ) and X t and γ. γ is an unobserved individual time constant component associated with health status. The unobserved individual component γ exhibits elements of the initial stock of health and decisions made in the course of the life cycle regarding labour market status and health. As a consequence labour market status or rather f 1 (L t ) and possibly f 2 (S t ) may be correlated with γ. The arguments of the functions f 1 (.) and f 2 (.) are indexed by t, but it should be noted that also lagged values of L t and S t could be included. We return to this issue in the discussion of the empirical implementation of the model. The effect of age, birth cohort, marital status, education, etc., on the level of health will be captured by X t .
Estimation of equation (1) using the standard random effects approach requires the model to be augmented with an explicit model for f 1 (L t ) [and presumably also f 2 (S t )]. Specification of f 1 (L t ) has gained substantive interest over the past two decades in the literature on retirement behaviour (for a survey, see, for example, Quinn et al. 7 ). In the current debate of the retirement literature it is generally believed that retirement is a dynamic concept that requires explicit incorporation of features of the social security system and the pension system. Alternatively, reduced form estimation of such models is feasible, but would require flexible specification. This means that extension of equation (1) with a labour supply model and a model for f 2 (S t ) would make the analysis cumbersome. Moreover, as we sample from an ongoing process, initial condition problems may arise in the sense that γ may not be orthogonal to the included regressors in X t . This would be particularly relevant if X t included aspects of health related behaviour (such as smoking, drinking and exercising) or aspects of working conditions. Of course, lagged health status could be included to capture the effect of this reversed causality, but this would require an extension of the model, making estimation even more complex.
For our purposes, where main interest is in the parameters of equation (1), we do not need a complete model of h t , f 1 (L t ), f 2 (S t ) and X t . Alternatively, a random effect approach could be employed that specifies the dependence of γ on f 1 (L t ), f 2 (S t ) and X t , but then identification of the causal effect of f 1 (L t ), f 2 (S t ) and X t relies on the assumed dependence of γ on these.
We therefore proceed in a way that treats the individual effects γ as unknown fixed parameters. Effectively this means that we estimate the model conditional on the values of the individual fixed effects that need to be estimated along with the other parameters of the model. This approach requires no assumptions on the dependence structure of the regressors on the right hand side of equation (1) on γ. However, estimation of the health level equation (1) with individual specific constants increases the dimensionality of the problem enormously and we therefore take the first difference of equation (1) to obtain
∆ is the first difference operator, i.e., ∆h t = h th t -1 . Owing to the differencing the remaining stochastic variation is ∆ε t which is purged from the permanent component γ. As a consequence, consistent estimation of the parameters of interest does not require the specification of equations describing L t and S t and/or their relation to γ. OLS estimates of equation (2) yield consistent estimates of α 1 , α 2 and . This property depends on the assumption that the expected value of the random disturbance in equation (1) conditional on L t and S t is constant within the relevant time window. This assumption reflects the idea that decisions regarding career and health are jointly made and show up as upward or downward shifts in individuals' health profiles that will typically be correlated with their labour market histories and previous health shocks. With a three or more wave panel one could explicitly test this assumption of time constancy by, for example, allowing the shift in the health profile to be age dependent.
Though differencing of equation (1) is convenient given the model assumptions, it has to be noted that along with γ all time constant regressors in equation (1) will cancel from the specification in equation (2) . This means that estimation of equation (2) alone will not allow us to assess the effect of, for instance, gender and cohort effects in explaining differences in health outcomes. In the next section a procedure is employed that allows us to recover the individual fixed effects from estimates of the difference equation (2) and to relate these to time constant regressors that were omitted from equation (2) . We first start with a discussion of some issues concerning the implementation of the model.
MODEL IMPLEMENTATION, ESTIMATION ISSUES AND RESULTS

Implementation
As discussed above, we concentrate on (changes) in general health instead of work related health, using the transformed and untransformed outcomes of the Hopkins Symptom Checklist (HSCL). The HSCL scores are measured on a scale ranging from 0 (very healthy) to 171 (very unhealthy) for the total score and from 1 (very healthy) to 7 (very unhealthy) for the transformed score. For applications in labour supply and retirement models, a work related measure would be more appropriate. The use of the HSCL measure will therefore 'limit' our analysis to changes in general health status instead of changes in work capacity. The effect of labour market status and/or work history f 1 (L t ) will be operationalized by a set of labour market status variables. We will use variables indicating the labour market state at a point in time, say L t , and a range of variables for the number of months spent in work for a short period preceding the date t (let us say 2, 5 and/or 10 years), Ls E,t and the number of months spent during the entire working life in work (Ll E,t ). Analogously, non-work variables Ls N,t and Ll N,t can be defined. f 2 (S t ) will be operationalized by a variable indicating whether or not a health shock has occurred in the preceding 2 year interval. We will omit the function f 2 (.) and simply use S t to denote the variable that indicates whether or not a shock has occurred in the time interval (t -1,t). Implicitly it is assumed that health shocks have a permanent effect on health levels [see equation (1)]. As a consequence, for the difference in health status, ∆h t , only the occurrence of a health shock between the time interval October 1993 and October 1995 are of interest (S 95 ). Of course, alternative specifications, for instance where the effect of the shock on the level of health depends upon the time since the occurrence of a shock, could be exploited. We have access to the 1993 and 1995 waves of the CERRA panel survey. The data provide information on the occurrence of a health shock in the time interval 1993-95, it lacks this information for the period 1991-93. This information is required to estimate models with non-permanent effects of health shocks on the level of health. For that reason, we restrict our attention to permanent effects of health shock on health outcomes.
Estimation issues
Below we present a simple two-stage estimation procedure to obtain estimates from a fixed effect panel data model. The individual effects that were incorporated to account for simultaneity between an individual's labour market history and labour market attachment and its health development are treated as unknown (nuisance) parameters. Completion of both stages will provide us with consistent estimates of the underlying parameters of the health level equation (1) .
In the first stage the nuisance parameters are eliminated by taking the first differenced health equation (2) . The first differenced equation is estimated using least-squares methods. Apart from the individual effects, this also removes all exogenous variables that are constant over time. The use of, notably the transformed, HSCL measure may introduce heteroscedasticity in the error term. Therefore, White heteroscedasticity corrected t-values will be presented in this first step.
In the second stage we use first stage estimates from ∆h t = α 1 ∆f 1 (L t ) + α 2 ∆f 2 (S t ) + ' ∆X t + ∆ε t = ∆V t + ∆ε t , to calculate the individual fixed effects from (see, for instance, Hsiao 8 ):
Next, these (computed) fixed effects are regressed on a vector of time constant exogenous variables that were excluded in the first stage, i.e. γ = Z'δ + ν, where Z' includes cohort variables, gender, life style variables, etc.
A closer look at the second stage regression is required to obtain the correct standard errors of δ. Note first that the parameter γ satisfies γ = h -V -ε and that instead we use equation (3) to obtain an estimate γ . So the error term ν of our second stage regression satisfies
with ε Ќ u. νrepresents three sources of uncertainty that enter the second stage regression. u is the unexplained part of the true model (i.e. from γ = Z'δ + u) and the last two terms follow from the difference between γ and its estimate obtained from equation (3). If we take w =ε + u, then it follows that Cov(ν) can be written as
where I n is the identity matrix with rank equal to the number of observations (n). Define K Z as the rank of the matrix Z, ŵ =γ -Zδ and
Z', then it can be shown that a consistent estimate of σ w 2 can be derived from
Next, equations (5) and (6) can be used to obtain an expression for the variance-covariance matrix of δ [Côv (δ)]. More specifically, the standard errors of the second stage estimates can be derived from
Results
The model is estimated on a subsample of 2422 heads of household that completed the HSCL questionnaire in both waves of the CERRA data. The results of the fixed effect panel data model are reported in Tables 1 and 2 . Both results for the total HSCL score and the value on a seven-point scale that is usually derived from that are reported. Table 1 provides estimates of the parameters of the difference equation and Table 2 of the regression of the fixed effects on a range of time constant regressors. We start with a discussion of the results in Table 1 . The intercept in this equation reflects the linear effect of age on the HSCL score. Age squared in the equations for the HSCL level in 1993 and in 1995 turns up as a linear age effect in firstdifference equation. The interaction of gender and age in the levels equation turns up as a gender dummy in the first difference equation. The effect of labour market status on the level of health is captured by the first differences of the corresponding variables. The effect of work (wage earner), for instance, is measured by the difference in the outcomes of this variables for both waves (1995 and 1993) . Dummy variables for the other labour market status are defined accordingly. The Unemployed are the reference group. Also lagged labour market status variables and the (differences) in the number of months worked in the past 2, 5 and 10 years are included to measure the effect of labour market history.
The results in Table 1 are strikingly different from the results of the simple OLS regression reported above. The estimates for the coefficients of age and gender imply that health deteriorates over the relevant age range for males. For females health deteriorates onwards from age 52. This contrasts with the results from Table A3 , where health was found to improve with age. Compared with Table A3 , there are large differences in the effect of the labour market variables. The significant negative effects of Work, Self-Employment and Early Retirement in Table A3 suggested a positive effect on the health condition. The results from this table contrast strongly and would suggest that work affects health. Also, the effect of the number of months worked in the last 10 years becomes significant and changes sign, suggesting that a long work history has a negative effect on health. The latter result, however, should be seen in combination with the results from the other work history variables (the lagged status variables and the number of months worked in the past two years and past 5 years). The F-statistics for the test of joint significance of the set of labour market variables (11 degrees of freedom) are 3.062 and 2.916 for the untransformed and the transformed HSCL score, respectively. The hypothesis that the 11 labour market variables do not matter is strongly rejected (the p-values are 0.00044 and 0.00079, respectively). To illustrate the joint effect of the labour market variables, we will present some calculations for different types of working careers below. From a comparison of the results of Tables A3 and  1 it can be deduced that it may be hazardous to ignore the simultaneity between health and labour market status and labour market history variables. Using panel data rather than a crosssection one can take account of that type of endogeneity and also distinguish cohort effects from pure age effects.
Two health shocks variables are included in Table 1 to assess the relative importance of positive and negative health shocks in explaining health changes. From Table 1 it is difficult to assess the relative importance of these effects directly. We therefore confronted the effect of a negative health shock in the equation for the untransformed HSCL score with a change in health due to a pure aging effect. The results on the age variables imply that 2 years of aging for a 55 year old male are equivalent to a deterioration of health of 1.22 on the HSCL score. The coefficient for the negative health shock implies that a negative shock for a 55 year old male is equivalent to the effect of 5.27 years of aging on health. A negative health shock causes large changes in health.
The model discussed in the previous section allows for direct effects of age and labour market variables on health. It is conceivable that these key variables may also indirectly influence health levels through their effect on S t ; the occurrence of a health shock. In that case the total effect of labour market variables on health outcomes consists of a effect through S t and a direct effect on health. We therefore also estimated a (reduced form) model for S t . The results show some ambiguity. We report on this in Appendix B. Table 2 reports results of the second stage regression of the fixed effects. Personal characteristics are included such as age, gender and the presence of a partner in the household. Note that age measures the effect of the birth cohort. Different birth cohort effects are allowed for males and for females. Furthermore, we included a range of variables for educational level and occupational level. The dummy variables smoking, drinking and exercising are included to measure life style effects. The percentage of months worked (employed or self-employed) after finishing school and prior to the 1993 interview is included as instrument for labour market attachment. There appear to be strong cohort effects. We furthermore find strong effects of the life style variables (smoking, drinking and exercising) and the labour market attachment variable. Note that the labour attachment variable reflects the aspects of the endogeneity found in the simple least-squares regression discussed earlier (Table A3 in Appendix A). In that regression, work had a health improving effect. The fixed effect panel data model separates this effect out into a true work effect (Table 1 ) and a spurious work effect (Table 2) . Finally, we find little effect for education and occupation in Table 2 .
The R 2 values of the first stage estimates are low as can be expected from differenced equations. From the residuals of that equation we can compute pseudo R 2 measures for the explained variation of the health level equations. For the transformed HSCL score these are 0.69 and 0.68 for 1993 and 1995, respectively. The pseudo R 2 for the untransformed scores are 0.71 and 0.72 for 1993 and 1995, respectively. In Figs A1-A4 in Appendix A, predicted health levels are compared with actual values for both 1993 and 1995.
As was noted earlier, approximately 26% of the respondents sampled in the first wave of our survey (1993) were for unknown reasons not present in the second wave held in 1995. Our analyses are based on respondents who participated in both waves of the survey. The results may be biased if attrition is non random to the (health) variable of interest. We therefore performed some simple tests on the (non) randomness of attrition in our survey. It can be concluded from these tests that the hypothesis of random attrition cannot be rejected. We report on this in Appendix C.
The results from Tables 1 and 2 provide estimates of the effect of age and labour market status and labour market history on (changes in) health levels. From notably the results in Table 1 , it is difficult to assess the effect of age on health as the first difference estimates need to be transformed first to make the results interpretable. For that purpose we used Tables 1 and 2 to perform two types of calculations with the model: first a calculation of age, gender and health profiles, then profiles of health for different labour market states and levels of work experience.
Calculations with the model: age and gender profiles for different cohorts
From the estimates in Tables 1 and 2 figure) is the AGE RELATED HEALTH DYNAMICS most healthy. For males, the 1935 cohort (the oldest cohorts depicted in the figure) appears to be the most healthy. This effect for males is surprising. It may be the case that the quadratic specifications of age and cohort are too restrictive. We estimated alternative models with spline functions for age and cohorts. This did not alter the results. An alternative explanation is an effect that we denote as a 'survivor' effect. It could be the case that only respondents in good health remain as the population ages. Hence the oldest cohort may consist of a relatively homogeneous group of healthy survivors, whereas the subgroup of younger cohorts is more heterogeneous in the sense that they still consist of both healthy and less healthy individuals.
For males health deteriorates monotonically with age. For females, health improves up to roughly age 50 and deteriorates thereafter. This may reflect that health deteriorates faster with age at ages beyond the menopausal period. Alternatively, it may be the case that this pattern is due to the small number of females in the left tail of the age distribution. With respect to this, it should be noted that the sample only includes heads of households and that only 18% of the sample consists of females. At the start of the age range that we consider (43 years), females are less healthy than their male counterparts. The health deterioration rates of males are, however, larger than those of females, leading to better health conditions for females at more advanced ages. This is in line with results from published life tables. As a last remark on these figures, the points at which each cohort of males and females intersect seem to come at earlier ages for the youngest cohorts. This may imply that females become, relative to men, more healthy over time.
Calculations with model: the effect of labour market status and labour market history
Several variables relating to an individual's labour market history are included in the specification. To see how these effects operate on the transformed HSCL score health profiles are reported in Table A4 in Appendix A. In Fig. 3 we depict the calculations for the total HSCL scores. The table and the figure make a ceteris paribus comparison of the age-health profile of three different types of individuals. All three are male and have worked continuously until the age of 44. Type I continues to work until age 65. The type II individual continues to work and applies for an early retirement scheme at the age of 55. Type III immediately loses his job and stays out of work until he is 65. Comparison of the first and the third types of individual in Table A4 shows that working speeds up the process of health deterioration. The effect of retiring is also marked. The early retiree quickly gains on the worker and the gap between him and the type III person decreases over the years.
A similar profile shows up in the estimates based on the total HSCL-score. In Fig. 3 we see that after an initial health improvement the retiree experiences a fall-back to almost the health level of the individual that continued to work. Only after 6 years retirement does his health improve relative to that of the worker and the unemployed. The estimates are based on biannual information on the respondents' labour market status. This may account for the abrupt turns in the age-health profile after retirement. With more detailed information, preferably month to month information, one would expect to find a more gradual deviation from the age-health profile of workers, implying that it takes several years before a retiree's health improves relative to what his or her health would have been if he or she had continued to work.
CONCLUSIONS
We have focused on aspects of health changes, the importance of cohort effects, age related health changes and the effect of labour market status and work history on health. We have moreover assessed the relative importance of gradual changes in and sudden shocks to health and the role of work status on the likelihood of experiencing a health shock. For that purpose we constructed a fixed effect panel data model that allows for the endogeneity of labour market behaviour and health. A simple two-stage regression procedure was proposed and applied to two waves of a survey of Dutch elderly. We find that it is important to correct for the endogenous interrelation of health and labour market behaviour in a (behavioural) model for health and that panel data are required to disentangle cohort effects from pure age effects. We find differences in health outcomes for different age cohorts and gender. Second World War cohorts have lower health levels that other cohorts. Health deteriorates with age. Health deterioration rates of males are larger than those of females, causing females to be healthier than males at advanced ages. We furthermore find that work affects health, i.e. health deteriorates with employment and labour market history. 
APPENDIX B
A model for the occurrence of a health shock S 1
In modelling S t , we take the traditional approach and assume that the indicators S t are governed by an underlying latent construct S* t and assume that S t equals 1 if and only if the underlying latent construct exceeds a certain threshold (normalized to zero) and zero otherwise. S* t may be specified as
The vector W may contain a range of variables of which labour market status variables and age may be the most prominent ones. Some comments remain before we turn to the estimation results of this probit model. First, health level cannot be included in the model as the model in the text implies that health shocks and health levels may be related through the unobserved component γ. Second, inclusion of labour market variables in W requires an exogeneity assumption. S t is observed once (between 1993 and 1995, so it is not possible to apply a procedure similar to that for the health level equation). Extending the model with a model for labour market behaviour would be a solution, but we feel that this is beyond the scope of this paper. Finally, as we observe S t only once, is impossible to distinguish pure age effects from cohort effects. We now briefly turn to the estimation results reported in Table B1 . The table reports results on the probability of experiencing a health shock in the 2 year time interval (1993-95). The included regressors are taken at their 1993 value. The probability of experiencing a health shock increases with age, though (again) it has to be noted that the age variable will also capture an age cohort effect. Individuals who were (previously) employed in the construction sector on average have a higher probability of experiencing a sudden change in their health condition. The coefficient of current and lagged labour market status are approximately equal but opposite in sign. This means that those (still) at work on average have lower health shock probabilities than those out of work. Although this indeed may reflect differences in the way in which health changes for workers and non-workers, this may also signal simultaneity problems in the regression. It may be the case that individuals are still at work in 1993 because they have on average lower risk of experiencing health shocks. Since work status variables are taken at the start of the time interval (i.e. prior to the occurrence of a health shock), the alleged simultaneity must run through unobservables associated with work status and health shock variables. As 
APPENDIX C
Evaluating the importance of attrition
In the text, it was noted that a substantive fraction (26%) of the respondents sampled in the first wave (1993) were for unknown reasons not present in the second wave held in 1995. The estimates presented in this paper are based on a balanced panel. These results may be biased if the attrition is endogenously related to the (health) variable of interest. It is conceivable that individuals with intrinsically bad health are not able or are not willing to participate in a second survey. In that case, the sample survivors in the second wave will be relatively healthy. It could also be the case that individuals who make transitions in the labour market change place of residence and as a consequence it will be more difficult for the survey bureau running the survey to trace these individuals. In that case attrition may cause relatively immobile individuals to be over-represented in the second wave of the survey. Since labour market behaviour and health are endogenously related, attrition will also affect the distribution of health non-randomly. Non-random attrition requires the selection process to be modelled jointly with the process of the variable of interest.
To assess whether attrition is non-random to our variable of interest, we perform a simple formal test. If attrition is non-random to the distribution of health, then one would expect that the unobservables in a reduced form equation for the presence of attrition to be related with the unobservables of the reduced form health level equations of 1993 and 1995. Since the distribution of health in 1993 is unaffected by the attrition process, one can test for association between the 
